Emotion regulation by means of cognitive reappraisal has been widely studied with functional magnetic resonance imaging (fMRI). To date, several meta-analyses of studies using cognitive reappraisal tasks in healthy volunteers have been carried out, but no meta-analyses have yet been performed on the fMRI data of clinical populations with identified alterations in emotion regulation capacity.
A B S T R A C T
Emotion regulation by means of cognitive reappraisal has been widely studied with functional magnetic resonance imaging (fMRI). To date, several meta-analyses of studies using cognitive reappraisal tasks in healthy volunteers have been carried out, but no meta-analyses have yet been performed on the fMRI data of clinical populations with identified alterations in emotion regulation capacity.
We provide a comprehensive meta-analysis of cognitive reappraisal fMRI studies in populations of patients with mood or anxiety disorders, yielding a pooled sample of 247 patients and 262 controls from thirteen independent studies. As a distinguishing feature of this meta-analysis, original statistical brain maps were obtained from six of these studies.
Our primary results demonstrated that patients with mood and anxiety disorders recruited the regulatory fronto-parietal network involved in cognitive reappraisal to a lesser extent in comparison to healthy controls. Conversely, they presented increased activation in regions that may be associated with the emotional experience (i.e., insula, cerebellum, precentral and inferior occipital gyri) and in regions whose activation may be the consequence of compensatory mechanisms (i.e., supramarginal gyri and superior parietal lobule). Moreover, activations in the left ventrolateral prefrontal cortex and the left superior temporal gyrus were associated with reinterpretation emotion regulation strategies, whereas medial frontal and parietal activations were associated with the deployment of distancing strategies.
The regions revealed by this meta-analysis conform to a pattern of dysfunctional brain activation during cognitive reappraisal common to mood and anxiety disorders. As such, this neural pattern may reflect a transdiagnostic feature of these disorders.
Introduction
Throughout our day-to-day lives we are confronted with situations that trigger negative emotions. The unpleasantness of the emotion or contextual factors can lead us to try to change the way we feel. To this end, we draw upon an inherent human capacity: emotion regulation. Emotion regulation has been defined as the processes by which individuals influence their emotions, when they have them, and how they experience and express these emotions (Gross, 1998a). There are several ways to carry out emotion regulation, but not all are equally adaptive. An emotion regulation strategy is considered maladaptive if it is unsuccessful in reducing emotional response or if it is associated with costs that potentially outweigh the short-term benefits brought about by diminishing acute emotions. Conversely, an emotion regulation strategy is considered adaptive if it decreases subjective distress and/or physiological arousal while maintaining one's ability to pursue meaningful short-and long-term goals (Campbell-Sills et al., 2014) . 
